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PROBLEM TO BE SOLVED: To provide a resin composition provided with flame retardancy and 
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flame retardant and/or a nitrogenous flame retardant to a resin composition comprising mainly a lactic 
acid resin. 



LEGAL STATUS 

[Date of request for examination] 03.06.2005 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



BEST AVAILABLE COPY 

5t 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAnRaOrgDA41^ 6/22/2006 



JP,2004-099703,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The flame-retardant-resin constituent which added the non halogen system nonionic flame retarder and/or 
the nitrogen flame retardant to the resin constituent which uses lactic-acid system resin as a principal 
component. 
[Claim 2] 

The flame-retardant-resin constituent according to claim 1 whose oxygen index is 21 .5 or more. 
[Claim 3] 

The flame-retardant-resin constituent according to claim 1 or 2 whose non halogen system nonionic flame 
retarders are a silicone system compound and/or a metallic oxide. 
[Claim 4] 

The fire-resistant Plastic solid which comes to fabricate a flame-retardant-resin constituent according to 
claim 1 to 3. 
[Claim 5] 

The fire-resistant Plastic solid according to claim 4 whose relative degree of crystallinity is 50 - 100%. 
[Claim 6] 

The fire-resistant Plastic solid according to claim 4 or 5 used as household-electric-appliances components 
or autoparts. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the fire-resistant Plastic solid fabricated a flame-retardant-resin constituent and 

from now on. 

[0002] 

[Description of the Prior Art] 

Plastics is widely used for a packing material, daily necessaries, irrigation|drainage-and-reclamation- 
engineering system materials, household-electric-appliances components, autoparts, etc. from the 
outstanding workability and physical properties. The point which is, on the other hand, using as the raw 
material the petroleum which is an exhaustible resource, the waste treatment when being discarded after use, 
etc. are a big social problem. 
[0003] 

In order to solve these problems, the biodegradable plastic of the vegetable origin is beginning to be put in 
practical use. Polylactic acid is raised as a typical example of a product. Polylactic acid is plastics which 
used corn and a sugar cane as the raw material, and carried out the polymerization of the lactic acid 
fermented and obtained. 
[0004] 

however, the example by which polylactic acid was put in practical use as a packing material or consumable 
goods like daily necessaries - a large number (refer to the patent reference 1 and patent reference 2 grade) - 
there is almost no operating experience in the field asked for demand characteristics advanced as durable 
material like household-electric-appliances components or autoparts. 
[0005] 

Although this needs to fulfill the fire-resistant specification decided to be Japanese Industrial Standards (JIS) 
and UL (Under-writer Laboratory) specification when using it as household-electric-appliances components 
or autoparts, it is because the known constituent containing polylactic acid and polylactic acid hardly has 
fire retardancy, so it does not fulfill the above-mentioned specification. 
[0006] 

On the other hand, the approach of adding aluminum-hydroxide powder or magnesium-hydroxide powder to 
a biodegradable plastic is indicated by the patent reference 3, and the resin with which fire retardancy was 
given is indicated. 
[0007] 

[Patent reference 1 ] 

JP,7-207041,A 

[Patent reference 2] 

JP,7-308961,A 

[Patent reference 3] 

JP,8-252823,A 

[0008] 

[Problem(s) to be Solved by the Invention] 

However, since hydrolysis will arise if hydroxides, such as aluminum-hydroxide powder and magnesium- 
hydroxide powder, are added when the biodegradable plastics used in the above-mentioned patent reference 
3 are aliphatic series polyester, such as polylactic acid, a sharp molecular weight fall tends [ especially ] to 
take place during a melting compound and melting fabrication. To for this reason, the resin constituent and 
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Plastic solid which are acquired The fall of physical properties, such as reinforcement, will arise and it will 
stop being suitable for practical use. 
[0009] ' b 

Then, this invention aims at offering the resin constituent containing the lactic-acid system resin which 
controlled the fall of molecular weight, and the Plastic solid acquired from this resin constituent while it 
gives fire retardancy. 
[0010] 

[Means for Solving the Problem] 

This invention solved the above-mentioned technical problem by using the flame-retardant-resin constituent 
which added the non halogen system nonionic flame retarder or the nitrogen flame retardant for the resin 
constituent which uses lactic-acid system resin as a principal component. 
[0011] 

Since a non halogen system nonionic flame retarder or a nitrogen flame retardant is used, fire retardancy can 

be demonstrated controlling the molecular weight fall of a resin constituent. 

[0012] 

[Embodiment of the Invention] 

Hereafter, this invention is explained to a detail. 

The flame-retardant-resin constituent concerning this invention adds a predetermined flame retarder to the 

resin constituent which uses lactic-acid system resin as a principal component. 

[0013] 

Pori (DL-lactic acid) Pori (L-lactic acid) whose structural unit is L-lactic acid, Pori (D-lactic acid) whose 
structural unit is D-lactic acid, and whose structural units of the above-mentioned lactic-acid system resin 
are L-lactic acid and D-lactic acid, and these mixtures — the copolymer of the above-mentioned L-lactic acid 
and/or D-lactic acid, and alpha-hydroxycarboxylic acid or diol and dicarboxylic acid is said further. 
[0014] 

At this time, as for DL configuration of the lactic acid in lactic-acid system resin, it is desirable that it is L 
body:D object =100:0-90:10 or L body:D object =0:100-10:90, and it is more desirable that it is L body:D 
object =100:0-94:6 or L body:D object =0:100-6:94. The thermal resistance of the Plastic solid which 
fabricates this resin constituent obtained if out of range, and is acquired is in the inclination which is not 
enough, and an application may be restricted. On the other hand, the stereo complex for obtaining the higher 
thermal resistance as autoparts or household-electric-appliances components especially can be made to form 
by considering as within the limits of the above. 
[0015] 

Although especially the content of the above-mentioned L-lactic acid in the above-mentioned copolymer 
and/or D-lactic acid is not limited, its 50 % of the weight or more is desirable. At less than 50 % of the 
weight, it is because the property of other copolymerization components appears in a front face from the 
property as polylactic acid. 
[0016] 

As a typical thing of above-mentioned Pori (L-lactic acid), Pori (D-lactic acid), or Pori (DL-lactic acid), : 
Lacty series by Shimadzu Corp., : lychee reed RIZU by Mitsui Chemicals, Inc., Cargill Dow:Nature Works 
series, etc. are raised. 
[0017] 

As other above-mentioned hydroxycartibxylic acid units used for the above-mentioned copolymer, it is a 
glycolic acid, 3-hydroxybutyric acid, 4-hydroxybutyrate, 2-hydroxy n-butanoic acid, and 2-hydroxy. - 
Lactone, such as 2 organic-functions aliphatic series hydroxycarboxylic acid and caprolactones, such as 3 
and 3-dimethyl butanoic acid, 2-hydroxy-3-methyl butanoic acid, 2-methyl lactic acid, and a 2-hydroxy 
caproic acid, a butyrolactone, and a valerolactone, is mentioned. 
[0018] 

As the above-mentioned aliphatic series diol used for the above-mentioned copolymer, ethylene glycol, 1 ,4- 
butanediol, 1, and 4-cyclohexane dimethanol etc. is raised. Moreover, as the above-mentioned aliphatic 
series dicarboxylic acid used for the above-mentioned copolymer, a succinic acid, an adipic acid, a suberic 
acid, a sebacic acid, dodecane diacid, etc. are mentioned. 
[0019] 

As a polymerization method of the above-mentioned lactic-acid system resin, which well-known 
approaches, such as a condensation polymerization method and a ring-opening-polymerization method, are 
employable, for example, a condensation polymerization method ~ if — the lactic-acid system resin which 
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carried out direct dehydration condensation polymerization of the mixture of monomer raw materials, such 
as L-lactic acid and D-lactic acid, or a monomer raw material, and had the presentation of arbitration can be 
obtained. 
[0020] 

Moreover, by the ring-opening-polymerization method, a polylactic acid system polymer can be obtained 
using the catalyst chosen in the lactide which is the annular dimer of a lactic acid while using the modifier 
etc. if needed. There are L-lactide which is the dimer of L-lactic acid, D-lactide which is the dimer of D- 
lactic acid, and a DL-lactide which consists of L-lactic acid and a D-lactic acid further as lactide, and lactic- 
acid system resin with the presentation of arbitration and crystallinity can be obtained by mixing and 
carrying out the polymerization of these if needed. 
[0021] 

Furthermore, non-aliphatic series diol like non-aliphatic series dicarboxylic acid like a terephthalic acid 
and/or the ethyleneoxide addition product of bisphenol A as a little copolymerization component may be 
used if needed for raising thermal resistance etc. 

A small amount of chain elongation agent, for example, a diisocyanate compound, an epoxy compound, an 

acid anhydride, etc. may be used for the purpose of molecular-weight increase further again. 

[0022] 

Moreover, when manufacturing a copolymer, it is most desirable to perform block copolymerization. It can 
consider as the polymer possessing transparency and shock resistance by making a polylactic acid segment 
into an ABA block copolymer typically, if polymers other than A and polylactic acid, for example, diol / 
dicarboxylic acid segment, are set to B. In this case, as for the glass transition temperature (Tg) of the 
segment of B, it is desirable on a shock-proof manifestation that it is 0 degree C or less. 
[0023] 

as the range where the weight average molecular weight of the above-mentioned lactic-acid system resin is 
desirable - 50,000 to 400,000 - it is 100,000 to 250,000 more preferably. When less than this range, 
practical use physical properties are hardly discovered, but in exceeding, it is in the inclination which is too 
high and is inferior to fabrication nature in it. [ of melt viscosity ] 
[0024] 

The above-mentioned resin constituent is a constituent which uses the above-mentioned lactic-acid system 
resin as a principal component. As for this principal component, the content rate of the above-mentioned 
lactic-acid system resin in the above-mentioned resin constituent says 50 - 100% of the weight of a thing. 
When fewer than 50 % of the weight, it becomes impossible for the above-mentioned lactic-acid system 
resin to call it a principal component. On the other hand, since the above-mentioned resin constituent may 
consist of only above-mentioned lactic-acid system resin, the content rate of the above-mentioned lactic-acid 
system resin may be 1 00 % of the weight. 
[0025] 

Although the above-mentioned resin constituent contains the above-mentioned lactic-acid system resin as 
above-mentioned, it may make resin other than lactic-acid system resin other than this lactic-acid system 
resin contain if needed. That is, the mixed resin with which lactic-acid system resin and resin other than 
lactic-acid system resin were mixed may be used as resin contained in the above-mentioned resin 
constituent. 
[0026] 

As resin other than such lactic-acid system resin, aliphatic series polyester or aromatic series aliphatic series 
polyester ("polyester, such as aliphatic series," is called hereafter.) other than the lactic-acid system resin 
whose glass transition temperature (it abbreviates to "Tg" hereafter.) is below predetermined temperature 
etc. is raised. ^ , 

[0027] 

Tg with desirable polyester, such as the above-mentioned aliphatic series, is 0 degree C or less, and more 
desirable Tg is less than [ -20 degree C ]. Shock resistance can be given to the fire-resistant Plastic solid 
which fabricates by the approach of mentioning the flame-retardant-resin constituent obtained and the 
flame-retardant-resin constituent obtained later, and is acquired by using polyester, such as aliphatic series 
which has such Tg. If Tg is higher than the above-mentioned temperature, the shock-proof amelioration 
effectiveness will tend to become inadequate. On the other hand, although there is especially no minimum of 
Tg, since polyester, such as aliphatic series lower than -50 degrees C, is hard to come to hand, it is enough 
above -45 degrees C. 
[0028] 
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The loadings of polyester, such as the above-mentioned aliphatic series, have desirable 0-50 mass section 
to the above-mentioned lactic-acid system resin 100 mass section, and its 0-30 mass section is more 
desirable. Sufficient rigidity may not be acquired if [ than 50 mass sections ] more. On the other hand, since 
it is not necessary to necessarily use polyester, such as the above-mentioned aliphatic series, it may be 0 
mass section. 
[0029] 

As aliphatic series polyester other than the lactic-acid system resin used as polyester, such as the above- 
mentioned aliphatic series, the aliphatic^eries polyester obtained by condensing aliphatic series diol and 
aliphatic series dicarboxylic acid, the aliphatic series polyester which carried out ring opening 
polymerization of the annular lactone, synthetic system aliphatic series polyester, etc. are mentioned, for 
example. 
[0030] 

Out of ethylene glycol [ which is aliphatic series diol ], 1,4-butanediol, 1, and 4-cyclohexane dimethanol, 
etc. the succinic acid which is aliphatic series dicarboxylic acid, an adipic acid, a suberic acid, a sebacic 
acid, dodecane diacid, etc., one or more kinds of aliphatic series polyester obtained by condensing the 
above-mentioned aliphatic series diol and aliphatic series dicarboxylic acid is chosen, carries out 
condensation polymerization, and is obtained, respectively. Furthermore, a desired polymer can be obtained 
by carrying out chain extension with an isocyanate compound etc. if needed, as this concrete example — : 
Bionolle series by Showa High Polymer Co., Ltd., and the product made from IREKEMIKARU — :Enpole, 
the you peck made from Mitsubishi Gasification, etc. are mentioned. 
[0031] 

The aliphatic series polyester which carried out ring opening polymerization of the above-mentioned 
annular lactone carries out the polymerization of the one or more kinds, such as epsilon-caprolactone which 
is an annular monomer, delta- valerolactone, and a beta-methyl-delta-valerolactone, and is obtained. As this 
concrete example, : eel [ by Daicel Chemical Industries, Ltd. ] green series is mentioned. 
[0032] 

The above-mentioned synthetic system aliphatic series polyester copolymerizes a cyclic anhydride, 
oxiranes, for example, a succinic anhyejride and ethyleneoxide, propylene oxide, etc., and is obtained. 
[0033] ;f 

The aromatic series aliphatic series polyester which has the biodegradability which consists of an aromatic 
series dicarboxylic acid component, an aliphatic series dicarboxylic acid component, and an aliphatic series 
diol component, for example as aromatic series aliphatic series polyester other than the lactic-acid system 
resin used as polyester, such as the above-mentioned aliphatic series, is raised. 
[0034] 

As the above-mentioned aromatic series dicarboxylic acid component, isophthalic acid, terephthalic-acid, 2, 
and 6-naphthalene dicarboxylic acid etc. is mentioned, for example. Moreover, as an aliphatic series 
dicarboxylic acid component, a succinic acid, an adipic acid, a suberic acid, a sebacic acid, dodecane diacid, 
etc. are mentioned, for example. Furthermore, as aliphatic series diol, ethylene glycol, 1,4-butanediol, 1, and 
4-cyclohexane dimethanol etc. is mentioned, for example. In addition, two or more kinds can also be used 
for an aromatic series dicarboxylic acid component, an aliphatic series dicarboxylic acid component, or an 
aliphatic series diol component, respectively. 
[0035] 

In this invention, the aromatic series dicarboxylic acid component used most suitably is a terephthalic acid, 
an aliphatic series dicarboxylic acid component is an adipic acid, and an aliphatic series diol component is 
1,4-butanediol. 
[0036] 

Although it is known that the aliphatic series polyester which consists of aliphatic series dicarboxylic acid 
and aliphatic series diol has biodegradability, in order to make biodegradability discover, in aromatic series 
aliphatic series polyester, it is required for an aliphatic series chain to exist in the intervals of a ring. 
Therefore, as for the aromatic series dicarboxylic acid component of the above-mentioned aromatic series 
aliphatic series polyester, it is desirable to make it less than [ 50 mol % ]. 
[0037] 

As a typical thing of the above-mentioned aromatic series aliphatic series polyester, the copolymer (BASF 
[ A.G. ] make: Ecoflex) of a polybutylene horse mackerel peat and terephthalate, the copolymer (the product 
made from EasmanChemicals: EastarBio) of a tetramethylen horse mackerel peat and terephthalate, etc. are 
raised. 
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[0038] 

As a flame retarder added by the above-mentioned resin constituent, a non halogen system non-ion flame 
retarder and/or a nitrogen flame retardant are raised. Since these flame retarders do not cause the molecular 
weight fall of a resin constituent, they can demonstrate fire retardancy, controlling a molecular weight fall. 
[0039] 

Generally, the flame retarder of ionicity is a flame retarder known comparatively widely. As this example, 
an aluminum hydroxide, a magnesium hydroxide, a calcium hydroxide, calcium aluminates silicate, boric- 
acid zinc, stannic-acid zinc, and a polyphosphate are mentioned. If it adds to the resin constituent containing 
lactic-acid system resin, since the molecular weight fall of the resin constituent containing lactic-acid system 
resin, i.e., decomposition, will be caused in a mixed melting process or a melting forming cycle, these 
ionicity flame retarders will stop however, being suitable for practical use. Especially this is considered for 
this ionicity matter to work as a decomposition catalyst of an ester bond under existence of the water of a 
minute amount. 

in addition, the semantics that the molecule is constituted with "ionicity" by the ionic bond completed by 

neutralization of an acid and a base here — such — **. 

[0040] 

However, also in this ionicity flame retarder, a nitrogen flame retardant is an exception and can be used as a 
flame retarder concerning this invention. Although the reason is unknown as for this, probably because [ that 
the density of electric charge is low in spite of ionicity ] reactivity is scarce, or probably because water 
content is low, while there are few degrees in which the molecular weight fall of the resin constituent 
containing lactic-acid system resin is caused and they control a molecular weight fall by a certain reason, it 
can demonstrate fire retardancy. 
[0041] 

As this nitrogen flame retardant, melamine compounds and GUANISHIN compounds, such as a melamine 
SHIANU rate, dimelamine phosphate, melamine borate, sulfamic acid GUANISHIN, guanidine phosphate, 
and a phosphoric-acid GUANIRU urea, are mentioned. Specifically, the Sanwa Chemical series "APINON", 
the series "Exolit" by Hoechst A.G., the Monsanto Co. "Melar" series, etc. are raised. 
[0042] 

On the other hand, the nonionic matter h#s causing [ little ] a molecular weight fall generally. For this 
reason, a nonionic flame retarder can demonstrate fire retardancy, while there are few degrees in which a 
molecular weight fall is caused and they control a molecular weight fall. In addition, "nonionic" points out 
the semantics that the molecule is substantially constituted by covalent bond and metallic bond. 
[0043] 

This nonionic flame retarder is distinguishable to a halogen nonionic flame retarder and a non halogen 
nonionic flame retarder. And as this non halogen nonionic flame retarder, a silicone system flame retarder, a 
metallic oxide, a phosphorus series flame retardant, etc. are illustrated. 
[0044] 

In addition, a "halogen system" is the semantics containing a halogen and a "non halogen system" means 
that a halogen is not contained here. Since the above-mentioned halogen series flame retardant may generate 
dioxin and a sour gas at the time of combustion, it cannot be said that it is environment- friendly. 
[0045] 

Although red phosphorus, vinyl phosphate oligomer, triphenyl phosphate, cresyl diphenyl phosphate, 
polyphosphoric acid Amon, etc. are mentioned, antimony oxide is mentioned as one of the metallic oxides 
as the above-mentioned phosphorus series flame retardant and it can use by this invention, there is 
indication of an environmental problem like a halogen system, and it is not recommended positively. 
However, fire-resistant effectiveness is high and is suitably used from the viewpoint. 
[0046] 

In this invention, the non halogen nonionic flame retarders which can be used most suitably are a silicone 
system flame retarder and a metallic oxjde. Moreover, the flame retarder listed until now may be used 
together. 
[0047] 

As the above-mentioned silicone system flame retarder, the silicone oil which has RSiO, silicone rubber, 
silicone resin, and these derivatives that improved compatibility and reactivity can be mentioned to 
intramolecular. Specifically, the Resin Modifier series of DOW CORNING, the SFR series of GE, etc. are 
raised. 

These flame retarders generate the barrier layer of heat transfer, such as Si02 and SiC, at the time of 
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combustion, and demonstrate fire-resistant effectiveness. 
[0048] 

As the above-mentioned metallic oxide, ferrous oxide, a ferrocene, the tin oxide, a zinc oxide, oxidization 
copper, molybdenum oxide, the bisumuth oxide, oxidization silicon, nickel oxide, a zirconium dioxide, etc. 
are mentioned. Specifically, the "fire" series (zirconium dioxide core) of Rare Element, the series made from 
Sharwin- Williams "KEMGARD" (zinc oxide), etc. are raised for a start. 
[0049] 

As for the oxygen index of the flame-retardant-resin constituent concerning this invention, 21.5 or more are 
good. It is because fire retardancy cannot fully be demonstrated if an oxygen index is smaller than 21.5. 
Although there is especially no upper limit of an oxygen index, since there is almost nothing, with 40 [ or 
less ], the bottom of general conditions is on the other hand, enough for exceeding 40. In addition, this 
"oxygen index" means the oxygen density when beginning to burn, when fire is held up to an object. 
[0050] 

This oxygen index can be adjusted with the above-mentioned predetermined class and above-mentioned 
predetermined addition of a flame retarder. Although the addition of the above-mentioned predetermined 
flame retarder changes with classes of this flame retarder, its 10 - 60 mass % is desirable, its 15 - 50 mass % 
is more desirable, and its 20 - 40 mass % is still more desirable. When there is an inclination for fire- 
resistant effectiveness not to be demonstrated if less than this range and it exceeds conversely, it is in the 
inclination for the reinforcement and toughness of the flowability at the time of processing and a Plastic 
solid to be spoiled. 
[005 1 ] 

Extent of control of a fall of the molecular weight of the flame-retardant-resin constituent concerning this 
invention can be measured with the molecular weight retention of the resin constituent in a flame-retardant- 
resin constituent. This molecular weight retention is computable by measuring Mw after carrying out 
melting shaping of weight average molecular weight (Mw) and the above-mentioned resin constituent 
before carrying out melting shaping of the above-mentioned resin constituent, and calculating by the 
following formula. 70 - 100% of this molecular weight retention is desirable, and is more desirable. [ 90 - 
100% or less of] If it is less than 70%, since the fall of physical properties, such as reinforcement, will 
begin to arise, it is not desirable. In addition, since it is a mode with 100 most desirable% of molecular 
weight retention, you may be 1 00% of molecular weight retention. 

Molecular weight retention (%) =(Mw after melting shaping)/(Mw before melting shaping) xlOO 
[0052] 

In addition, measurement of Mw can be measured using gel permeation chromatography (GPC) at a part for 
solvent: chloroform, solution concentration:0.2 wt/vol%, and solution injection rate:200microl, and solvent 
rate-of- flow: 1.0ml/, and solvent temperature:40 degree C. Moreover, the weight average molecular weight 
of a resin constituent is computable by polystyrene conversion. 
[0053] 

The flame-retardant-resin constituent concerning this invention can add an inorganic filler, a hydrolysis 
inhibitor, a plasticizer, etc. in addition to an above-mentioned resin constituent and an above-mentioned 
predetermined flame retarder. 
[0054] 

The above-mentioned inorganic fillers are drugs added for the purpose of the improvement in rigidity, 
abrasion resistance, thermal resistance (there being the nucleating additive effectiveness), endurance, etc. As 
an example of this inorganic filler, a silica, talc, a kaolin, clay, an alumina, a non-bloating tendency mica, a 
calcium carbonate, a calcium sulfate, a magnesium carbonate, diatomaceous earth, asbestos, a glass fiber, a 
metal powder, etc. are illustrated. 
[0055] 

The addition of these inorganic fillers has 0-50 good % of the weight to the above-mentioned resin 
constituent 100 weight section, and its 0 - 30 % of the weight is desirable. If it exceeds the range which 
requires an addition, it is in the inclination for impact strength, fabrication nature, hydrolysis-proof nature, 
etc. to fall, and is not desirable. On the other hand, when not asking especially for the improvement in 
rigidity, abrasion resistance, thermal resistance (there being the nucleating additive effectiveness), 
endurance, etc., 0 % of the weight is sufficient. 
[0056] 

Moreover, a sheet silicate is also utilizable as the above-mentioned inorganic filler. This sheet silicate forms 
the resin constituent and nano composite which use lactic-acid system resin as a principal component, and 
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raises the thermal resistance and rigidity of a fire-resistant Plastic solid which are acquired by leaps and 
bounds. Moreover, gas barrier property is also raised because a monotonous particle aligns. However, since 
a melting moldability is remarkably reduced by the rise of viscosity or decomposition by the salt is caused 
when nano distribution is carried out into resin, a sheet silicate is 5 or less % of the weight preferably 10 or 
less % of the weight as an addition. 
[0057] 

The above-mentioned sheet silicate has the structure of the 2:1 molds of 8 face-piece sheet containing the 
element chosen from aluminum, magnesium, a lithium, etc. which a silicic acid tetrahedron sheet laps up 
and down, and form the plate crystal layer of one sheet, and has the cation of convertibility between the 
layers of the plate crystal layer. The magnitude of the plate crystal of one sheet is usually 6-1 5A in width of 
face of 0.05-0.5 micrometers, and thickness. Moreover, the thing of 0.2 - 3 meq/g is mentioned and the 
cation exchange capacity of the cation exchange capacity of the convertibility cation is the thing of 0.8 - 1 .5 
meq/g preferably. 

[0058] * 

As an example of the above-mentioned sheet silicate, bloating tendency micas, such as various clay 
minerals, such as smectite system clay minerals, such as a montmorillonite, beidellite, nontronite, saponite, 
hectorite, and a sauconite, a vermiculite, halloysite, a money dynamite, Kenya Ito, zirconium phosphate, and 
phosphoric acid titanium, Li mold fluorine TENIO light, Na mold fluorine TENIO light, a Na mold 4 silicon 
fluorine mica, and a Li mold 4 silicon fluorine mica, etc. are mentioned, and even if it is a natural thing, it 
may be compounded. Bloating tendency synthetic mica, such as smectite system clay minerals, such as a 
montmorillonite and hectorite, and a Na mold 4 silicon fluorine mica, Li mold fluorine TENIO light, is 
desirable also in these. 
[0059] 

As for the above-mentioned sheet silicate, it is desirable that the convertibility cation which exists between 
layers is the sheet silicate exchanged by organic onium ion. In a non-exchanged thing, induction of the 
hydrolysis of lactic-acid system resin may be carried out. As organic onium ion, ammonium ion, 
phosphonium ion, the sulfonium ion, etc. are mentioned. In these, ammonium ion and phosphonium ion are 
desirable, and especially ammonium ion is fond and is used. 
[0060] 

As the above-mentioned ammonium ion, any of the 1 st class ammonium, the 2nd class ammonium, the 3rd 
class ammonium, and the 4th class ammonium are sufficient. As the above-mentioned 1 st class ammonium 
ion, DESHIRU ammonium, dodecyl ammonium, octadecyl ammonium, oleyl ammonium, benzyl 
ammonium, etc. are mentioned. 
[0061] r 

As the above-mentioned 2nd class ammonium ion, methyl dodecyl ammonium, methyl octadecyl 
ammonium, etc. are mentioned. Dimethyl dodecyl ammonium, dimethyloctadecyl ammonium, etc. are 
mentioned as the above-mentioned 3rd class ammonium ion. 
[0062] 

As the above-mentioned 4th class ammonium ion, benzyl trimethylammonium, Benzyl triethyl ammonium, 
benzyl tributyl ammonium, Benzyl trialkyl ammonium ion, such as benzyl dimethyl dodecyl ammonium and 
benzyl dimethyloctadecyl ammonium, Trioctyl methylammonium, trimethyl octyl ammonium, Alkyl 
trimethyl ammonium ion, such as trimethyl dodecyl ammonium and trimethyl octadecyl ammonium, 
Dimethyl dialkyl ammonium ion, such as dimethyl dioctyl ammonium, dimethyl didodecyl ammonium, and 
dimethyl dioctadecyl ammonium, etc. is mentioned. 
[0063] 

Moreover, the ammonium ion guided besides these from an aniline, p-phenylene diamine, alpha- 
naphthylamine, p-amino dimethylaniline, a benzidine, a pyridine, a piperidine, 6-aminocaproic acid, 1 1 - 
amino undecanoic acid, 12-amino dodecanoic acid, etc. is mentioned. Also in such ammonium ion, trioctyl 
methylammonium, trimethyl octadecyl ammonium, benzyl dimethyl dodecyl ammonium, benzyl 
dimethyloctadecyl ammonium, octadecyl ammonium, the ammonium guided from 1 2-amino dodecanoic 
acid are fond, and is used. 
[0064] 

The above-mentioned hydrolysis inhibitor is added in order to give the endurance of a Plastic solid. When 
the fire-resistant Plastic solid fabricated by the approach of mentioning the above-mentioned flame- 
retardant-resin constituent or this flame-retardant-resin constituent later is specifically used for the above- 
mentioned hydrolysis inhibitor, For example, when it becomes the bottom of the condition to which 
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molecular weight tends to fall in response to hydrolysis of condition Shimo of heat and high humidity etc., 
even if it controls this hydrolysis or hydrolysis arises, they will be the drugs added in order to produce the 
chain lenthening reaction and for molecular weight to make it hold as a result. 
[0065] 

As a class of this hydrolysis inhibitor, a hydrophobic wax, a hydrophobic plasticizer, olefin system resin, a 

carbodiimide compound, etc. are mentioned. 

[0066] 

The following are raised as the above-mentioned hydrophobic wax. 

1) Hydrocarbon system waxes, such as a liquid paraffin, native paraffin, synthetic paraffin, a micro 
crystallin wax, polyethylene wax, and a fluorocarbon wax. 

2) Fatty-acid system waxes, such as a higher fatty acid and hydroxy fatty acid. 

3) Aliphatic series amide system waxes, such as an aliphatic series amide and an alkylene screw fatty-acid 
amide. 

4) Ester system waxes, such as fatty-acid lower alcohol ester, fatty-acid polyhydric-alcohol ester wax, and 
fatty-acid polyglycol ester. 

5) Alcoholic system waxes, such as fatty alcohol, polyhydric alcohol, and poly glycerol. 

6) Metallic soap. i 

7) Such mixed stock. 
[0067] 

Also in the above, a liquid paraffin and a micro crystallin wax as a 1 hydrocarbon system wax as a 2 fatty- 
acid system wax Stearin acid and a lauric acid as a 3 aliphatic-series amide system wax Octadecanamide, a 
palmitic-acid amide, oleic amide, an erucic-acid amide, a methylenebis SUTEARIRO amide, and an 
ethylene screw SUTEARIRO amide as a 4 ester system wax Butyl stearate, hardening castor oil, and 
ethylene glycol monostearate as a 5 alcoholic system wax Cetyl alcohol and stearyl alcohol are used as 6 
metallic soap suitably [ stearin acid aluminum and calcium stearate ] in respect of effectiveness and cost. 
[0068] 

As the above-mentioned hydrophobic plasticizer, at least one kind is chosen from the compound shown in 
following the (1)- (10). 

(1) H5C3(OH)3-n(OOCCH3) n (0< n<=3) 

This is Monod of a glycerol, G, or triacetate, and although such mixture is sufficient, the direction of n near 

3 is desirable. 

[0069] 

(2) A glycerol alkylate (an alkyl group may have the residue of carbon numbers 2-20 and a hydroxyl group), 
or a diglycerol alkylate. 

For example, glycerol tripropionate, a glycerol TORIBUCHI rate, diglycerol tetra-acetate, etc. are raised. 
[0070] 

(3) Ethylene glycol alkylate (an alkyl group may have the residue of carbon numbers 1-20 and a hydroxyl 
group). 

For example, ethylene glycol diacetate etc. is raised. 
[0071] 

(4) An ethylene repeat unit is five or less polyethylene-glycol alkylate (an alkyl group may have the residue 
of carbon numbers 1-20 and a hydroxyl group). 

For example, diethylene-glycol mono-acetate, diethylene-glycol diacetate, etc. are raised. 
[0072] 

(5) Aliphatic series monocarboxylic acid alkyl ester (an alkyl group is carbon numbers 1-20). For example, 
butyl stearate etc. is raised. 

[0073] 

(6) Aliphatic series dicarboxylic acid alkyl ester (an alkyl group may have the residue of carbon numbers 1- 
20 and a carboxyl group). 

For example, a di(2-ethylhexyl) horse mackerel peat, di(2-ethylhexyl) azelate, etc. are raised. 
[0074] 

(7) Aromatic series dicarboxylic acid alkyl ester (an alkyl group may have the residue of carbon numbers 1 - 
20 and a carboxyl group). 

For example, dibutyl phthalate, dioctyl phthalate, etc. are raised. 
[0075] 

(8) Aliphatic series tricarboxylic acid alkyl ester (an alkyl group may have the residue of carbon numbers 1- 
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20 and a carboxyl group). 

For example, citric-acid trimethyl ester etc. is raised. 
[0076] 

(9) With a weight average molecular weight of 20,000 or less low-molecular-weight aliphatic series 
polyester. 

For example, a succinic acid, ethylene glycol / propylene glycol condensation product (sold by the trade 

name of the poly sizer from Dainippon Ink, Inc.), etc. are raised. 

[0077] 

(10) Natural oil fat and those derivatives. 

For example, soybean oil, epoxidized soybean oil, castor oil, tung oil, rapeseed oil, etc. are raised. 
[0078] 

As the above-mentioned olefin system resin, those derivatives and copolymers can be widely used centering 
on polyethylene and polypropylene. For example, LDPE (low density polyethylene), LLPPE (straight chain- 
like low density polyethylene), VLDPE (super-low density polyethylene), EVA (ethylene-vinyl acetate 
copolymer), EVOH (ethylene-vinylalcohol copolymer), metallocene system resin, PP (polypropylene), IO 
(ionomer) and EAA (ethylene acrylic-acid copolymer), EMMA (ethylene methyl methacrylate copolymer), 
EMA (ethylene methyl acrylate copolymer) and EEA (ethylene ethyl acrylate copolymer), adhesive 
polyolefin resin, etc. are raised. When cjjspersibility with lactic-acid system resin is taken into consideration, 
resin with a small amount of polar functional groups, such as EVA and IO, is more desirable than a 
homopolymer. 
[0079] 

As the above-mentioned carbodiimide compound, the compound which has at least one carbodiimide radical 
is raised to intramolecular. Aliphatic series, an alicycle group, or the aromatic series of these carbodiimide 
compounds is good. 
[0080] 

As an example of the above-mentioned carbodiimide compound, a bis(pro pull phenyl) carbodiimide, Pori 
(4 and 4 , -diphenylmethane carbodiimide), Pori (p-phenylene carbodiimide), Pori (m-phenylene 
carbodiimide), Pori (tolyl carbodiimide), Pori (diisopropyl phenylene carbodiimide), Pori (methyl- 
diisopropyl phenylene carbodiimide), Pori (triisopropyl phenylene carbodiimide), etc. are raised. 
Specifically, : Carbodilite series by NISSHINBO INDUSTRIES, INC. and : SUTABAKUZORU series 
made from line KEMI are mentioned, this carbodiimide compound is independent — or two or more sorts 
can be combined and it can use. 
[0081] 

The addition of these hydrolysis inhibitors has 0-10 good % of the weight to the above-mentioned resin 
constituent 100 weight section, and its 0 - 5 % of the weight is desirable. If it exceeds the range which 
requires an addition, the fault of the workability and the physical properties of a Plastic solid falling will 
arise. A shock-proof fall and a poor appearance are caused, on the other hand, the inclination which causes 
the fabrication nature fall accompanying the fall of viscosity, the fall of mechanical strength, the bleeding on 
the front face of a Plastic solid, and stickiness has superfluous addition of a hydrophobic wax, a 
hydrophobic plasticizer, and a carbodiimide compound, and it is not desirable. [ of especially superfluous 
addition of olefin system resin ] On the other hand, when not asking especially for improvement in 
endurance, 0 % of the weight is sufficient. 
[0082] 

In addition to the technique of copolymerization of an elasticity component, the above-mentioned plasticizer 
is added to acquire an elasticity Plastic solid and an elastic Plastic solid. As this plasticizer, although not 
limited, if it is out of instantiation of the above-mentioned hydrophobic plasticizer, it can be used suitably. 
[0083] 

The addition of the above-mentioned plasticizer has 0-50 good % of the weight to the above-mentioned 
resin constituent 100 weight section, and its 0-30 % of the weight is desirable. If it exceeds the range which 
requires an addition, it is in the inclination for a plasticizer to carry out bleeding with time, or for machine 
physical properties to fall remarkably, and is not desirable. On the other hand, when there is no purpose 
which acquires an elasticity Plastic solid and an elastic Plastic solid, 0 % of the weight is sufficient. 
[0084] 

When it is necessary to give antistatic nature to the flame-retardant-resin constituent concerning this 
invention, it is desirable to add an electrification grant agent, this — an antistatic agent — ****** — melting - 
- shaping — inside — hydrolysis — prevention — a viewpoint — from — the following — (— one — ) - (— three - 
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-) — a compound — from — choosing — having — things — being desirable . 
[0085] 

(1) Polyhydric alcohol and/or its fatty acid ester, such as ethylene glycol, a diethylene glycol, Methylene 
glycol, a glycerol, trimethylol propane, a pen TAERU slit, and sorbitol 

(2) A polyethylene glycol and/or its fatty acid ester 

(3) Higher alcohol, polyhydric alcohol, the polyethylene-glycol addition product of alkylphenol, or a 
polypropylene-glycol addition product 

[0086] 

The addition of the above-mentioned antistatic agent has 0.1-10 desirable % of the weight to the above- 
mentioned resin constituent 100 weight section, and its 0.3 - 4.0 % of the weight is more desirable. If it 
exceeds the range which requires an addition, it is in the inclination it becomes impossible to give sufficient 
antistatic nature, and is not desirable. On the other hand, when there is no purpose which gives antistatic 
nature, 0 % of the weight is sufficient. 
[0087] 

In the flame-retardant-resin constituent concerning this invention, additives, such as a thermo stabilizer, an 
anti-oxidant, UV absorbent, light stabilizer, a pigment, a coloring agent, lubricant, and a nucleating additive, 
can be further prescribed in the range which does not spoil this effect of the invention if needed. 
[0088] 

Next, the fabricating method for manufacturing the fire-resistant Plastic solid using the above-mentioned 
flame-retardant-resin constituent is explained. A known approach and equipment can be used for the 
fabricating method and shaping equipment in this invention. That is, it doubles with the configuration of the 
target Plastic solid, and injection molding, extrusion molding, press forming, blow molding, the SMC 
method, etc. can be chosen suitably, and can be used. Moreover, when using the above-mentioned Plastic 
solid as a fiber structure object, it is processed according to various gestalten, such as textiles, knitting, a 
nonwoven fabric, and FRP, SMC. 
[0089] 

When performing melting shaping of the above-mentioned injection molding, extrusion molding, blow 
molding, etc., the dryblend of each component of a constituent may be carried out, and a making machine 
may be presented directly, and compound-ization may be performed in advance using a biaxial extruder etc., 
and a constituent may be pelletized. It becomes that it is more advantageous from the functional 
manifestation of each component, and a viewpoint of total workability to perform a compound in advance. 
[0090] 

As for the fire-resistant Plastic solid acquired by the above-mentioned melting shaping, what was controlled 
by 50 - 100% of range in relative degree of crystallinity is desirable. The above-mentioned relative degree of 
crystallinity can adjust a resin presentation, resin temperature, a die temperature, cooling conditions, etc. 
(especially die temperature), or can perform reheating heat treatment, and can be adjusted. 
[0091] 

If relative degree of crystallinity is less than the above-mentioned range, the thermal resistance of a fire- 
resistant Plastic solid and wet heat endurance which are acquired will be hard to be acquired. It is especially 
easy to deform the above-mentioned fiqe-resistant Plastic solid in the ambient atmosphere exceeding 60 
degrees C from a heat-resistant field. In this case, when using the above-mentioned fire-resistant Plastic 
solid as autoparts or household-electric-appliances components, that use will be restricted and an application 
will be limited. On the other hand, by promoting crystallization, even if put to a 60-130-degree C ambient 
atmosphere, it will not deform. For this reason, relative degree of crystallinity may be 100%. 
[0092] 

By DL ratio of the above-mentioned lactic-acid system resin contained in the above-mentioned fire-resistant 
Plastic solid, the class of constituent, addition of a nucleating additive, etc., although the above-mentioned 
relative degree of crystallinity changes, it increases, so that a cooling rate is generally slow. Moreover, it is 
in the inclination whose fire retardancy which is the main object of this invention also improves, so that 
relative degree of crystallinity is high. 
[0093] 

In addition, the above-mentioned relative degree of crystallinity means the relative degree of crystallinity of 
the lactic-acid system resin contained in a fire-resistant Plastic solid, and means the rate of the weight of the 
lactic-acid system resin crystallized in this lactic-acid system resin to the AUW of the lactic-acid system 
resin contained in a fire-resistant Plastic solid. 
[0094] 
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Besides, diagnosis pair degree of crystallinity performs temperature up measurement based on JIS-K7121, 
covering a fire-resistant Plastic solid over a differential thermal analyzer (PerkinElmer make: DSC-7), and it 
can compute them by the ability to introduce into the following formula the amount of heat of fusions 
(deltaHm) and the amount of heat of crystallization (deltaHc) of lactic-acid system resin in the fire-resistant 
Plastic solid acquired by this measurement. 

Relative degree-of-crystallinity (% of the weight) =(**Hm-**Hc)/**HmxlOO 
[0095] 

When the fabricating method is performed using metal mold, in order to balance relative crystallinity and a 
moldability, it is desirable that 60-130 degrees C of die temperatures are 80-120 degrees C preferably. 
[0096] 

A crystallization rate is slow, below with this temperature, obtaining desired relative degree of crystallinity 
takes time amount too much, on the other hand, above this temperature, although a crystallization rate is 
quick, adhesion tends to take place to the metal mold of a Plastic solid, a molding cycle may not go up, a 
Plastic solid may deform at the time of the ejection from metal mold, or a crystallization rate may fall 
conversely at an elevated temperature further. The contact time to metal mold is preferably adjusted in the 
range for 10 - 100 seconds for 1 to 1000 seconds. 
[0097] 

Moreover, depending on the application of the fire-resistant Plastic solid acquired, it may come to be 
compounded with a natural fiber. As this natural fiber, hemp, a jute, a kenaf, a bagasse, a jute, corn fiber, 
bamboo fiber, wool, etc. are raised, and the rayon of the natural product origin, a viscose, acetate, etc. are 
included in a wide sense. 
[0098] u 

By compounding a natural fiber with the above-mentioned flame-retardant-resin constituent, and acquiring a 
fire-resistant Plastic solid, the rigidity of the fire-resistant Plastic solid acquired and shock resistance 
improve. Moreover, by the automobile or household electrical products industry, it is in the inclination for a 
glass fiber to be evaded, from a viewpoint of specific gravity or recycle nature in recent years. For this 
reason, since use of a natural fiber does not have such un-arranging, it is more desirable. Furthermore, since 
the lactic-acid system resin in the flame-retardant-resin constituent which constitutes the above-mentioned 
fire-resistant Plastic solid is manufactured considering starch as a raw material, it serves as the all vegetable 
origin and can attain coalescence-ization of a concept. 
[0099] 

Although the mixed rate of the above-mentioned flame-retardant-resin constituent and a natural fiber is 
based also on an application, flame-retardant-resin constituent: natural fiber =99:1-60:40 (% of the weight) is 
desirable. It is in the inclination for neither rigidity nor the shock-proof amelioration effectiveness to fully 
be acquired if less than this range, and on the other hand, when it exceeds, it is in the inclination for 
fabrication nature and machine physical properties to fall. 
[0100] 

As an approach compound with the above-mentioned flame-retardant-resin constituent and a natural fiber, 
press forming of the interweaving nonwoven fabric which consists of a method of sinking in the above- 
mentioned flame-retardant-resin constituent to the textile fabrics and the nonwoven fabric which consists of 
a natural fiber, and an account flame-retardant-resin constituent and a natural fiber according to press 
forming in addition to the approach of obtaining the continuous glass fiber strengthening pellet (LFP) to the 
above-mentioned flame-retardant-resin constituent of the natural fiber which is a staple fiber scouring and 
according to fiber drawing shaping etc. is mentioned. 
[0101] 

When performing foaming as a fabricating method, as this foaming method, what kind of well-known 
approach can be adopted, namely, - as the gestalt of shaping - mold foaming and extrusion foaming — any 
are sufficient. Moreover, as a means of foaming, chemistry foaming, gas foaming, extension void foaming, 
etc. are mentioned. 
[0102] 

As a chemistry foaming agent, an AZOJI carvone amide (ADCA), a sodium hydrogencarbonate, etc. are 
suitable, and a carbon dioxide tends to obtain a uniform eel from the relation of the melting point of the 
above-mentioned flame-retardant-resin constituent as gas of gas foaming. 
[0103] 

In the above-mentioned extrusion foaming, in order to obtain the suitable high melting tension for foaming 
Dicumyl peroxide, 1, and 1-G t-butylperoxycyclohexane, T-butylperoxy-3,5,5-trimethyl hexanoate, 2,2-Di- 
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t-butyl -peroxy-butane, T-butylperoxyisopropylcarbonate, tert-butyl peroxide 2-ethylhexyl carbonate, t-amyl 
peroxy benzoate, t-butyl peroxyacetate, 4 and 4-G tert-butyl peroxide valeric-acid-n-butyl ester, t-butyl 
peroxybenzoate, 2, the 5-dimethyl 2, 5-G (tert-butyl peroxide) hexane, 1, 3-screw-(t-butyl PAOKI seesaw 
propyl) benzene, t-butyl cumyl peroxide, It is good to do 0.05-2.0 weight weight % addition of the organic 
peroxide of di-t-butyl peroxide, 2, the 5-dimethyl 2, and 5-G (tert-butyl peroxide) hexyne-3 grade. 
[0104] 

As for the fire-resistant Plastic solid concerning this invention, what has high wet heat endurance is 
desirable. When this wet heat endurance leaves the above-mentioned fire-resistant Plastic solid under the 
conditions of high humidity and elevated-temperature-izing, it can be judged by change of the molecular 
weight of the above-mentioned resin constituent which constitutes the above-mentioned fire-resistant Plastic 
solid. That is, if wet heat endurance is low, in order for the above-mentioned resin constituent to produce 
hydrolysis under the conditions of high humidity and elevated-temperature-izing and to cause the fall of 
molecular weight, physical properties etc. are made to produce a bad influence. On the other hand, if wet 
heat endurance is high, since hydrolysis will be controlled for the above-mentioned resin constituent and the 
fall of molecular weight will be controlled also under the conditions of high humidity and elevated- 
temperature-izing, physical properties etc. are not affected. 
[0105] 

Measurement of the above-mentioned wet heat endurance is performed by measuring 85 degrees C of 
weight average molecular weight of the resin constituent in a flame-retardant-resin constituent before and 
after putting under Rh and wet heat endurance conditions of 100 hours 80%. That is, this molecular weight 
retention is computable by measuring the weight average molecular weight (Mw) of the above-mentioned 
resin constituent before putting on the bottom of the above-mentioned wet heat endurance condition, and 
Mw of the above-mentioned resin constituent after putting under the above-mentioned wet heat endurance 
conditions, and calculating by the following formula. 50 - 100% of this wet heat endurance is desirable, and 
is more desirable. [ 90 - 100% or less of] If it is less than 50%, since the fall of physical properties, such as 
reinforcement, will begin to arise, it is not desirable. In addition, since it is a mode with 100 most 
desirable% of wet heat endurance, you may be 1 00% of molecular weight retention. 
Wet heat endurance (%) =(Mw of resin constituent before putting on the bottom of wet heat endurance 
condition)/(Mw of resin constituent after putting gently on the bottom of wet heat endurance condition) 
xlOO 
[0106] 

In addition, measurement of Mw can be measured using gel permeation chromatography (GPC) at a part for 
solvent: chloroform, solution concentration:0.2 wt/vol%, and solution injection rate:200microl, and solvent 
rate-of- flow: 1.0ml/, and solvent temperature:40 degree C. Moreover, the weight average molecular weight 
of a resin constituent is computable by polystyrene conversion. 
[0107] 

The fire-resistant Plastic solid concerning this invention can be used for the various applications for which 

plastics is used now [, such as autoparts and household-electric- appliances components, ]. 

[0108] 

The fire-resistant Plastic solid concerning this invention can be used as the rigid object of autoparts or 
household-electric-appliances components, an elastic body, a fiber structure object, or foam by the device on 
the polymer structure of the flame-retardant-resin constituent especially applied to this invention, a 
combination presentation, and fabrication. 
[0109] 

As a rigid object of the above-mentioned, autoparts, a front bumper, FESHA, A fender, a side garnish, a 
pillar garnish, a rear spoiler, A bonnet, a radiator grille, a door handle, a head lamp lens, An instrument 
panel, a trim, an air-cleaner case, an air intake duct, a surge tank, A fuel tank, an intake manifold, distributor 
components, Fuel-injection components, an electrical connector, an engine rocker box cover, engine 
ornament covering, a timing belt cover, a belt-tensioner pulley, a chain guide, a cam sprocket, a generator 
bobbin, etc. are mentioned. 
[0110] 

Moreover, as the above-mentioned elastic body, an engine rubber vibration insulator, various tubes, various 
packing, a tire, a timing belt, etc. are mentioned, as a fiber structure object, a sheet, a pyro, a mat, an inner 
plate, a door panel, a door board, head-lining material, an air bag, a seat belt, interior material, etc. are 
mentioned, and a seat cushion, a heat insulation sheet, interior material, etc. are mentioned as foam. 
[0111] 
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Furthermore, as a rigid object of household electric appliances, a case, a cabinet, a roller, a fan, a bearing, a 

printed circuit board, a connector, a bulb, a case, a shielding plate, a carbon button, a switch handle, etc. are 

mentioned, a rubber vibration insulator, a tube, packing, a door sash, a timing belt, etc. are mentioned as an 

elastic body, and a filter, covering, etc. are mentioned as a fiber structure object. A heat insulator, a space 

filler, etc. are mentioned as the above-mentioned foam further again. 

[0112] 

[Example] 

Although an example is shown below, this invention does not receive a limit at all by these. In addition, on 
conditions as shown below, the measured value shown in an example measured and was computed. 
[0113] 

( 1 ) Measurement of an oxygen index 

The test piece with a width-of-face [ of 1 0mm ] x die-length [ of 1 00mm ] x thickness of 4mm was produced 
using the small injection molding machine (Toshiba Machine [ Co., Ltd. ] make: making machine IS50E 
(the diameter of a screw: 25mm)) of 50t of clamping pressure from the predetermined resin raw material 
used in an example and the example of a comparison with the laying temperature of 200 degrees C. The 
mold temperature was set as 40 degrees C. Using the obtained test piece, JIS-K7217 was followed and the 
oxygen index was measured. 
[0114] 

(2) Measurement of weight average molecular weight 

Using the Plastic solid acquired in an example and the example of a comparison, the gel permeation 
chromatography (HLC-8120GPC) by TOSOH CORP. was equipped with the chromatographic column 
(GPC-800CP of Shim-Pack series) by Shimadzu Corp., it measured wt/vol% of the weight at a part for 
solvent chloroform and solution concentration 0.2 solution injection rate 200microl and 1.0ml [ of the 
solvent rates of flow ]/, and the solvent temperature of 40 degrees C, and weight average molecular weight 
was computed by polystyrene conversion. The weight average molecular weight of the used standard 
polystyrene is 2 million, 670000, 1 10000, 35000, 10000, 4000, and 600. 
[0115] 

(3) Measurement and evaluation of the molecular weight retention of lactic-acid system resin 

The weight average molecular weight before and behind injection molding in "(1) Measurement of an 
oxygen index" was measured by the approach of "(2) Measurement of weight average molecular weight", 
and it computed by the following formulas. And superiority or inferiority were judged by the following 
criteria. 

Molecular weight retention (%) =(Mw after melting shaping)/(Mw before melting shaping) xlOO 

[0116] 

Evaluation : 

O : it is few in whether decomposition breaks out into ****** (molecular-weight retention: 90 - 100%). **: 
Although it decomposes to some extent during melting shaping, it is suitable for practical use (molecular- 
weight retention: 70 - 89%). 

x: Remarkable decomposition takes place during melting shaping (molecular-weight retention: 0 - 69%). 
[0117] 

(4) Measurement of relative degree of crystallinity 

It was begun to shave the injection test piece obtained in "(1) Measurement of an oxygen index" about lOmg 
in the shape of [ of Smmphi ] a scale, temperature up measurement was performed based on JIS-K7121 
using the differential thermal analyzer (PerkinElmer make: DSC-7), and it computed by the following 
formula. 

Relative degree-of-crystallinity (% of the weight) =(**Hm-**Hc)/**Hmxl00 

It is here and is the amount of heat of fusions of a **Hm:lactic-acid system resinous principle. 

**Hc: The amount of heat of crystallization of a lactic-acid system resinous principle 

[0118] 

(5) Shock-proof (Izod impact test) measurement 

The injection test piece obtained in "(1) Measurement of an oxygen index" was cut down in width-of-face 
[ of 10mm ] x die-length [ of 80mm ] x thickness of 4mm, and the Izod impact test was performed by the 
notch and edge WAIZU (notch type A) using the Yasuda energy machine factory:omnipotent impact tester 
(part number 258) based on JIS K 71 1 0. A unit is KJ/m2. 
[0119] 

(6) Heat-resistant evaluation 
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The injection test piece obtained in "(1) Measurement of an oxygen index" was put into 1 10-degree C hot 
blast oven for 30 minutes, what it judged visually and deformation was not accepted in — O — although 
deformation was accepted slightly, the thing of practical use within the limits was made into **, and what 
deformed clearly was made into x. 
[0120] 

(7) Wet heat endurance (molecular weight retention after Plastic solid shaping) 

Tabai Espec: which adjusted the injection test piece obtained in "(1) measurement of an oxygen index" to 85 
degree-Cx80% of the weight — constant temperature — it put into constant humidity machine LH-1 12 for 
100 hours (it considers as "wet heat endurance conditions" hereafter.). 

The molecular weight retention (% of the weight) of the lactic-acid system resin before and behind a trial 

was computed from the following formula, and the following judgments were performed. 

Wet heat endurance (%) =(Mw of resin constituent before putting on the bottom of wet heat endurance 

condition)/(Mw of resin constituent after putting gently on the bottom of wet heat endurance condition) 

xlOO 

O = molecular weight retention : 90 - 1 00 % of the weight 
** = molecular- weight retention: 50 - 74 % of the weight 
x = molecular weight retention: 0 - 49 % of the weight 
[0121] 

(8) Inflammable (UL94) evaluation 

About the predetermined resin raw material used in an example and the example of a comparison, it is the 
Toshiba Machine Co., Ltd. production form machine. It fabricated to the plate of LI 00 mmxWIO 
mmxt2mm using IS50E (25mm of diameters of a screw). Using this plate, it measured according to the 
insurance criterion UL94 of Underwriters Laboratories, and evaluation inflammable on the following 
criteria was performed. 

O : it self-**(ed) within 10 seconds. (Practical use is possible) 

x: Less than, it did not ** self-less than [ 10 second ], but was burned down. (A problem is produced 

practically.) 

[0122] 

(Example 1) j r: 

L body: ~ Cargill Dow lactic-acid system resin: which is D object =99:1 — Nature Works403 1 D (weight 
average molecular weight 200,000 --) hereafter, "PLA1" is called. Made in [ which is a nitrogen flame 
retardant ] Sanwa Chemical "APINON MPP-A" ("a flame retarder 1" is called a polyphosphoric acid 
melamine and the following.) While carrying out dryblend 30%, performing injection molding to the above 
"(1) Measurement of an oxygen index" according to the approach of a publication and obtaining a injection 
test piece (for the trial of those other than UL94) According to the approach given in "(8) inflammable 
(UL94) evaluation", injection molding was performed and the injection test piece (for the trial of UL94) was 
obtained. Relative degree of crystallinity, an oxygen index, molecular weight retention, and the evaluation 
result of UL94 are shown in Table 1 . 
[0123] 
(Example 2) 

The injection test piece obtained in the example 1 was heat-treated in heat treatment oven for 80 degree-Cx 
2 hours. Relative degree of crystallinity, an oxygen index, molecular weight retention, and the evaluation 
result of UL94 are shown in Table 1 . 
[0124] 

(Example 1 of a comparison) 

According to the example 1, the injection test piece was manufactured except having used the PLA1 above- 
mentioned simple substance. Relative degree of crystallinity, an oxygen index, molecular weight retention, 
and the evaluation result of UL94 are shown in Table 1. 
[0125] ft . 
(Example 2 of a comparison) 

The magnesium hydroxide which is a non halogen ionicity flame retarder at the above PLA 1 : According to 
the example 1, the injection test piece was manufactured except having used what carried out the dryblend 
of the product made from consonance chemistry "a magnesium hydroxide" (a "comparison flame retarder" 
is called hereafter.) 30%. Relative degree of crystallinity, an oxygen index, molecular weight retention, and 
the evaluation result of UL94 are shown in Table 1 . 
[0126] 
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[0127] 

(Examples 3-5, example 3 of a comparison) 

the aliphatic series polyester resin (a polybutylene succinate horse mackerel peat — ) by Showa High 
Polymer Co., Ltd. the above PLA 1 and whose glass transition temperature Tg are -45 degrees C trade name 
"Bionolle" is called Bionolle 3003 and the following. The zirconium dioxide which it mixes at 7/3 of a rate, 
and is a metallic oxide in a weight ratio "Fire DT" ("a flame retarder 2" is called 3 oxidization 2 antimony, 
the mixture of a zirconium dioxide, and the following.) The dryblend only of the amount shown in Table 2 
was added and carried out, the compound was carried out at 200 degrees C using the : [ by Mitsubishi 
Heavy Industries, LTD. ] small said direction biaxial extruder, and the constituent pellet was obtained. 
While performing injection molding to the above "(1) Measurement of an oxygen index" according to the 
approach of a publication and obtaining the injection test piece (for the trial of those other than UL94) using 
this constituent pellet, according to the approach given in "(8) Inflammable (UL94) evaluation 11 , injection 
molding was performed and the injectioli test piece (for the trial of UL94) was obtained. An oxygen index, 
molecular weight retention, Izod impactive strength, and the evaluation result of UL94 are shown in Table 
2. 

[0128] 
[Table 2] 
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[0129] 
(Example 6) 

The above PLA 1 , above-mentioned Bionolle, and the product made from Dow Corning that is a silicone 
compound as a flame retarder "Resin Modifier 4-7105" ("a flame retarder 3" is called hereafter.), As a 
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hydrolysis inhibitor, Bayer carbodiimideiSUTABAKUZORU P Dryblend was carried out by PLA / 
Bionolle / flame-retarder 3/hydrolysis inhibitor =60/10/28/2 (% of the weight), the compound was carried 
out at 200 degrees C using the Mitsubishi Heavy Industries small said direction biaxial extruder, and the raw 
material pellet was obtained. 
[0130] 

Injection molding of the case (two piece, weight of 22g) of a 35x1 18x1 7mm cellular phone was carried out 
for the raw material pellet using the : injection molding machine TS 170 by Toshiba Corp. with the resin 
temperature of 200 degrees C, and the die temperature of 40 degrees C. Next, this case was fixed to the 
frame, at 80 degrees C, it heated for 10 minutes and crystallization processing was performed, 
it checked that the aperture of 1 .2 -g acrylic resin be attach, it painted in 2 liquid type urethane coatings on a 
case front face at metallic blue, other components, such as a mounting unit, a shielding plate, the poly dome, 
and an antenna receipt case, assembled. a cellular phone to this case using the existing ingredient, 
respectively, and it could be used for it convenient as a telephone function with a 0.5 -g metal frame. 
[0131] 

Moreover, while performing injection molding to the above "(1) Measurement of an oxygen index" 
according to the approach of a publication and obtaining a injection test piece (for the trial of those other 
than UL94) using the above-mentioned raw material pellet According to the approach given in "(8) 
inflammable (UL94) evaluation", injection molding was performed, and the injection test piece (for the trial 
of UL94) was obtained, next these injection test pieces were fixed to the frame, at 80 degrees C, it heated for 
10 minutes and crystallization processing was performed. An oxygen index, thermal resistance, wet heat 
endurance, and the evaluation result of UL94 were summarized in Table 3. 
[0132] 
(Example 7) 

It evaluated by obtaining a injection test piece according to an example 6 except changing with 
PLAl/Bionolle / flame-retarder 3/inorganic filler =60/10/27/3 (% of the weight), using : organic-ized 
bentonite made from hoe JUN as an inorganic filler. A result is shown in Table 3. 

In addition, the above-mentioned organic-ized bentonite is the inorganic filler for nano composites to which 
surface preparation of the front face was carried out with trimethyl stearyl benzyl ammonium. 
[0133] 
(Example 8) 

According to the example 6, the injection test piece was obtained except changing the one half of lactic-acid 
system resin into the Pori D lactic-acid £by the PYU rack company ]:PYURASOBU polymer PD ("PLA2" 
being called hereafter.). An oxygen index, thermal resistance, wet heat endurance, and the evaluation result 
of UL94 were summarized in Table 3. 

At this time, it checked by DSC that stereo complex formed the part by blending with the Pori L lactic acid 

and the Pori D lactic acid. 

[0134] 

(Example 4 of a comparison) 

A flame retarder and a hydrolysis inhibitor were not added but it evaluated by obtaining a injection test 
piece according to an example 6 except changing with PLA/Bionolle =85 / 15 (% of the weight). A result is 
shown in Table 3. 
[0135] 
[Table 3] 
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[0136] 

[Effect of the Invention] 

Since the flame-retardant-resin constituent which added the non halogen system nonionic flame retarder or 
the nitrogen flame retardant is used according to this invention, fire retardancy can be demonstrated 
controlling the molecular weight fall of a resin constituent. 
[0137] 

Moreover, the mold goods obtained from the flame-retardant-resin constituent obtained are excellent in fire 
retardancy, and especially suitable for household-electric-appliances components or autoparts. 

[Translation done.] 
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